(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
23 January 2003 (23.01.2003) 




PCT 



lllllllllllllllllllllllllllllllli 

(10) International Publication Number 

wo 03/006458 Al 



(51) International Patent Classification^: C07D 401/12, 

A61K 31/505, A61P 27/02 



CH-4148 Pfeffingen (CH). POMBO VILLAR, Esteban 

[CO/CH]; St. Johanns-Parkweg 5, CH-4056 Basel (CH). 



(21) International Application Number: PCT/EP02/07594 



(22) International Filing Date: 



8 July 2002 (08.07.2002) 



(25) Filing Language: 

(26) Publication Language: 

(30) Priority Data: 

01116553.7 



English 
English 

9 July 2001 (09.07.2001) EP 



(71) Applicant (for all designated States except AT, US)\ NO- 
VARTIS AG [CH/CH]; Lichtstrasse 35, CH-4056 Basel 

(CH). 

(71) Applicant (/or ^rort/y;: NOVARTIS-ERFINDUNGEN 
VERWALTUNGSGESELLSCHAFT M.B.H. [AT/AT]; 
Brunner Strasse 59, A-1230 Vienna (AT). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): MARKSTEIN, 
Rudolf [DE/DE]; Emst-Reuter-Strasse 2, 79618 Rhein- 
felden (DE). GULL, Peter [CH/CH]; Moosackerweg 3, 



(74) Agent: GROS, Florent; Novartis AG, Corporate Intellec- 
tual Property, Patent & Trademark Department, CH-4002 
Basel (CH). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, 
LT, LU, LV, MA, MD, MK, MN, MX, NO, NZ, OM, PH, 
PL, PT, RO, RU, SE, SG, SI, SK, TJ, TM, TN, TR, TT, UA, 
US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): Eurasian patent (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, SK, TR). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



00 



(54) Title: BENZO [G] QUINOLINE DERIVATIVES FOR TREATING GLAUCOMA AND MYOPIA 
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a process for preparing them. The compounds of formula I are useful as pharmaceutical agents for the treatment of glaucoma and 
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BENZO^GIQUINOLINE DERIVATIVES FOR TREATING GLAUCOMA AND MYOPIA 

The present invention relates to novel benzo [g] quinollne derivatives, their preparation, 
their use as pharmaceuticals and pharmaceutical compositions containing them. 

More particularly the present invention provides a compound of fonmuia I 




I 



wherein 

A and B are each H or form together an additional bond, 
X is CH2 or CO, 

Y is O, S, NR2 [ R2 being H or (Ci-4)alkyl] , CH2 or O-CH2, and 
Ri is H or (Ci^)alkyl 

in free base or acid addition salt form. 

The above-defined alkyi groups preferably represent methyl. 

When A and B are each H, the X-Y-pyrimidlne substituent preferably presents the 
configuration 3R. 

X is preferably CH2- 

Y is preferably O or S, even more preferably S. 
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Ri is preferably methyl, more preferably methyl In position 4 of the addressed pyrimidine. 

In a preferred embodiment A and B each represents H, X is CH2, Y represents S and Ri is 
methyl. 

In a further aspect the invention provides a process for the production of the compounds of 
formula I and their acid addition salts, whereby in a compound of formula II 




wherein A, B, X, Y and Ri are as defined above and R3 is (Ci^)alkyl, the alkoxy group Is 
converted into a hydroxy group, and the compounds of formula I thus obtained are 
recovered in free base or acid addition salt form. 

The reaction can be effected according to known methods, e.g. using hydrobromide acid or 
boron tribromide. In formula II, R3 is preferably methyl. 

Working up the reaction mixtures obtained according to the above process and purification 
of the compounds thus obtained may be carried out In accordance to known procedures. 

Acid addition salts may be produced from the free bases In known manner, and vice versa. 
Suitable acid addition salts for use in accordance with the present Invention include for 
example the hydrochloride. 

The starting compounds of formula II wherein A and B are each H may be produced from 
the corresponding compounds of formula IIU 
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COOMe 




wherein R3 is as defined above, for example as described In Example 1 . 

The compounds of formula Ilia are known or may be produced in analogous manner to 
known procedures. 

The starting compounds of formula II wherein A and B together form an additional bond 
may be produced from the corresponding compounds of formula lllb 



COOMe 




wherein R3 Is as defined above. 

The compounds of formula lilb are known or may be produced in analogous manner to 
known procedures. 

The compounds of formula I and their physiologically acceptable acid addition salts, 
referred to hereinafter as agents of the Invention, exhibit valuable pharmacological 
properties in animal tests and are therefore useful as pharmaceuticals. 

In particular, the agents according to the Invention effect a decrease on the intraocular 
pressure in rabbits, at concentrations of e.g. 10 to 100 uM. Male rabbits of ca. 2.5 kg are 
fixed In cages leaving their heads free. The solutions with the compound to be tested are 
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applied to the right eye and the placebo solutions to the left eye (2 drops each, i.e. ca. 
40ul). The eyes are firstly anaesthetized with a solution containing Novesine (0.4 %) and 
Fluorescein (0.05 %) and the ocular pressure is determined at various intervals after 
administration (10, 20, 30, 60, 90, 120, 180 and 240 minutes), whereby an applanation 
tonometer according to Goldberg is used. 

The agents of the present invention, in particular the preferred agents, exhibit a surprising 
strong efficacy in lowering the intraocular pressure (lOP) and an excellent duration of 
action. Moreover, they exhibit an excellent tolerability. 

The agents according to the invention are therefore in particular useful in the treatment of 
glaucoma and myopia. A more preferred use is glaucoma treatment, lowering of lOP. 

For the above mentioned indication, the appropriate dosage will of course vary depending 
upon, for example, the compound employed, the host, the mode of administration and the 
severity of the condition being treated. However, in general, satisfactory results in animals 
are indicated to be obtained at a daily dosage of from about 0.1 to about 10 mg/kg animal 
body weight In larger mammals, for example humans , an indicated daily dosage is in the 
range from about 5 to about 200 mg, preferably about 10 to about 100 mg of the compound 
conveniently administered in divided doses up to 4 times a day or in sustained release form. 

The agents of the invention may be administered in free form or in pharmaceutically 
acceptable salt form. Such salts may be prepared in conventional manner and exhibit the 
same order of activity as the free compounds. 

Accordingly the present invention provides an agent of the invention for use as a 
pharmaceutical, e.g. in the treatment of glaucoma and myopia. 

The present invention furthermore provides a pharmaceutical composition comprising an 
agent of the invention in association with at least one pharmaceutically acceptable diluent 
or carrier. Such compositions may be formulated in conventional manner. Unit dosage 
fonns contain, for example, from about 0.25 to about 50 mg of an agent according to the 
invention. 
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Agents according to the invention may be administered by any conventional route, for 
example parenterally e.g. in form of injectable solutions or suspensions, or enterally, 
preferably orally, e.g. in the form of tablets or capsules. 

More preferably, they are applied topically to the eye in about 0.0001 to 2 %, preferably in 
about 0-001 to 0.5 %, and more preferably In about 0.01 to 0.1 % ophthalmological 
solutions. 

The ophthalmic vehicle is such that the compound is maintained in contact with the ocular 
surface for a sufficient time period to allow the compound to penetrate the corneal and 
internal regions of the eye. 

The pharmaceutlcally acceptable ophthalmic vehicle may be e.g. an ointment, vegetable oil, 
or an encapsulating material. 

In accordance with the foregoing, the present invention also provides an agent of the 
invention for use as a pharmaceutical in the treatment of glaucoma and myopia. 

Moreover the present invention provides the use of an agent of the invention, for the 
manufacture of a medicament for the treatment of glaucoma and myopia. 

In still a further aspect the present invention provides a method for the treatment of 
glaucoma and myopia in a subject In need of such treatment, which comprises 
administering to such subject a therapeutically effective amount of an agent of the 
invention. 

The present invention relates also to any compound disclosed In the working examples. It 
further relates to any Independent and/or dependant claims disclosed infra. 

The following examples illustrate the invention. The temperatures are given in degrees 
Celsius and are uncorrected. 
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Example 1 

r3R,4aR.1 0aR1-1-methvl-3B-^ 4-methvl-1 .3-pvrlmidin"2vl f-thlomethvl-6-hvclroxv- 
1 ,2,3.4,4aou5,1 0,1 OaB-octahvdrobenzoralquinoline 

a) r3R,4aR.1 OaRM 'methvl-3B-hvdroxvmethvl-6-methoxv-1 ,2.3,4. 4aa.5,10, 
1 0ap-octahvdrobenzoralquinoline 

To a solution of 5.78g (20 mM) [3R,4aR,10aR]-1-methyl-3p-methoxycarbonyl-6- 
methoxy-1,2,3,4,4aa,5,10,10ap-octahydroben2o[g]quinoline in 100 ml toluene, a 
solution of 12 ml SDBA (70 % in toluene, 42 mM) is added in drops under argon at 
room temperature within one hour. Then 10 ml NaOH (30 %) are added in drops to 
the ice cooled reaction mixture. The precipitated crystals are filtered off, washed with 
water and toluene and dried. The resulting title compound has a m.p. of 148°; [a]^^D = 
-120° (c = 0.425 in ethanol). 

b) r3R.4aR.1 OaRI-1 -methvi-3B-mesvloxvmethvl"6-methoxv-1 .2.3.4.4aa.5,1 0, 
1 0aB-octahvdrobenzorqIqulnoline 

12 mi (153 mM) methanesulfochlorlde are added in drops to a solution of 20 g (76.5 
mM) of the compound obtained under a) in 150 ml pyridine at room temperature. The 
temperature Is kept below 45° by ice cooling. After stirring for 2 hours at room 
temperature, the solution is adjusted to pH 7-8 with saturated KHCO3 solution at 0° 
and extracted with ethylacetate. After drying over Na2S04, filtering and concentrating 
by evaporation, the title compound is obtained as beige crystals and directly used for 
the next step. 

c) r3R.4aR,1 OaRM -methvl-3B-^ 4-methvl-1 ■3-Dvrimidin-2vl khiomethvl-6-methoxv- 
1 ,2,3.4,4aa.5.1 0,1 Oap-octahvdrobenzoralquinoline 

A solution of 6 g (17.7 mM) of the compound obtained under b) and 3.4 g (27 mM) 2- 
mercapto-4-methyl-1,3-pyrimidln In 60 ml dimethylformamide is mixed with 6 ml 2N 
NaOH and stirred at 65*' for 18 hours. The so obtained suspension is concentrated by 
evaporation. The crude product crystallises. The suspension is cooled to 5-10°, 
washed with ethylacetate and dried. Chromatography on silicagel with ethylacetate 
containing 10 % ethanol and 0.01 % NH3 yields the title compound as beige crystals. 
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d) r3R.4aR,1 OaRM -methvi-SB-^ 4-methvl-1 .3-pvrimldin-2vl khiomethvl'6-hvdroxv- 
1 ,2.3.4,4aa,5,1 0,1 Oafi-octahvdrobenzoralquinoline 
To a solution of 4.06 g (1 1 mM) of the product obtained under c) in 250 ml 
methylenechlorlde, 40 ml of boron trlbromide (1 M in methylenechloride) are slowly 
added in drops at a temperature of -40°. The suspension is stirred for 2 hours at room 
temperature, neutralized with Nl-is and extracted with a mixture of 150 ml 
methylenechloride and 100 ml isopropanol. After drying over Na2S04, filtering and 
concentration by evaporation, the title compound crystallises. The corresponding 
hydrochloride crystallises from methanol/ethanol 1:1 during evaporation. M.p. 254°; 
[a]%= -90° (c = 0.540 in ethanol/water 1:1). C20H25N3OS (HCi), MW=391.97, 
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CLAIMS: 

1 . A compound of formula I 




wherein 

A and B are each H or form together an additional bond, 
X is CHa or CO, 

Y is O, S, NR2 [R2 being H or (Ci.4)alkyl] , CH2 or O-CH2, and 

Ri is H or (Ci.4)alky! 

in free base or acid addition salt form. 

2. A process for the preparation of a compound of formula I as defined in claim 1, or a 
salt thereof, which includes the step of converting, in a compound of formula II 

y N 
X 
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wherein A, B, X, Y and Ri are as defined in claim 1 and R3 is (Ci.4)alkyl, tlie all<oxy 
group into a hydroxy group and recovering the thus obtained compound of formula I in 
free base or acid addition salt form. 

3. A compound of claim 1 in free base or pharmaceutlcally acceptable acid addition salt 
form, for use as a pharmaceutical. 

4. A compound of claim 1 in free base or pharmaceutlcally acceptable acid addition salt 
form, for use in the treatment of glaucoma and myopia. 

5. A pharmaceutical composition comprising a compound of claim 1 in free base or 
pharmaceutlcally acceptable acid addition salt form, in association with a 
pharmaceutical carrier or diluent. 

6. The use of a compound of claim 1 in free base or pharmaceutlcally acceptable acid 
addition salt form, as a pharmaceutical for the treatment of glaucoma and myopia. 

7. The use of a compound of claim 1 in free base or pharmaceutically acceptable acid 
addition salt form, for the manufacture of a medicament for the treatment of glaucoma 
and myopia. 

8. A method for the treatment of glaucoma and myopia in a subject in need of such 
treatment, which comprises administering to such subject a therapeutically effective 
amount of a compound of claim 1 in free base or pharmaceutically acceptable acid 
addition salt form. 
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